Response of pearl oyster Pinctada fucata martensii to allograft-induced stress from lipid metabolism.
The pearl oyster, Pinctada fucata martensii, produces high-quality pearls. During pearl production, excess immune and inflammatory response after transplantation will lead to nucleus rejection, pearl sac formation failure, and death of the host pearl oyster. The hemocyte transcriptome and fatty acid (FA) contents in the adductor muscle before and after transplantation were analyzed to investigate the response of pearl oyster P. f. martensii to allograft-induced stress from lipid metabolism. The hemocyte transcriptome analysis detected 193 lipid metabolism-related genes, such as the elongation of very long-chain FA protein 5, acyl-CoA 6-desaturase, cytochrome P450, phospholipase A2, glycerol-3-phosphate O-acyltransferase, and prostaglandin-H2 d-isomerase. Pathway enrichment analyses revealed that these genes were mainly involved in the "biosynthesis of unsaturated FAs," "FA biosynthesis," "ARA metabolism," and "glycerolipid metabolism." An analysis of FA contents in the adductor muscle indicated no significant difference in the contents of lauric acid, myristic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, heptadecanoic acid, stearic acid, oleic acid, vaccenic acid, linoleic acid, arachidic acid, α-linolenic acid, eicosadienoic acid, docosadienoic acid, and 11,14,17-eicosatrienoic acid. However, ARA, DHA, and EPA in the adductor muscle after transplantation were significantly greater than those processed without grafting surgery. These results suggest that pearl oysters require more polyunsaturated FAs (PUFAs) to regulate their inflammatory and immune response after transplantation. However, their ability to biosynthesize unsaturated FAs is limited. Given these results, the addition of PUFA-containing diets or selection of a line with strong ability to biosynthesize unsaturated FAs may be valuable for pearl oyster recovery after transplantation.